Introduction
Students entering pre-service teacher education are not empty vessels to be filled with ideas about 'good education' (Cole & Knowles, 1993; Kelchtermans, 1993) . As learners, they have experienced many years of education. They have heard stories from and about teachers. They have seen films and television programmes showing stereotyped examples of teaching (Weber & Mitchell, 1995) . They may have had relevant experience in working with children, for instance in sports training or children's holiday camps. Wubbels (1992) argues that the preconceptions about teaching that student teachers bring into teacher education include metaphorical 'world images'. Other researchers also use the term 'images' and claim that images play an important part in shaping behaviour (see, for example, Connelly & Clandinin, 1984; Denis, 1991) . Korthagen (1993) extended this analysis of the nature of the less cognitive aspects of student teachers' mental representations of educational practice. He argues that students' perceptions not only include cognitive elements and imaginative structures, but also feelings, needs, concerns, values and behavioural tendencies.
The research reported here is a collaborative effort of a teacher educator in a teacher education institute for primary school teachers and two researchers in a university institute for the education of prospective secondary teachers. It was decided to study student teachers' concerns about teaching on the basis of their mental images of teaching practice. This choice was further influenced by arguments found in the literature suggesting that both concerns and images are important factors in informing researchers and teacher educators about teachers' professional development. Guillaume and Rudney (1993, p. 65) , for example, wrote: Through examination of student teachers' perceptions and concerns, an insight can be gained about the problems teachers face and the knowledge they find of most worth. By attending to student teachers' concerns we can further understand the processes students undergo to become teachers.
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Theoretical background
Research on teachers' concerns draws heavily on the work of Fuller (1969) . Fuller and Bown (1975) drew a distinction between the development of concerns of teachers and those of student teachers. In the case of student teachers, they distinguished four main stages of concerns. During the first stage pre-teaching concerns are dominant. Student teachers identify with pupils, but with their teachers they do so only in their fantasies. After their first teaching experience, a radical change takes place. Idealized ideas about pupils are replaced by concerns about their own survival. Now the central question is, will I be able to manage the class? Next, student teachers develop concerns about the teaching situation: they become concerned about methods and materials and start looking for new ideas for their lessons. Still, these are concerns about their own performance as a teacher and not concerns about pupils and their learning, which is the fourth category of concerns. At this fourth stage, student teachers have an eye for pupils' social and emotional needs and they become more focused on their relationships with individual children.
There is general agreement about three main categories of concerns: (1) survival concerns, (2) concerns about the task and (3) concerns about the pupils. However, the research in this field provides little evidence of the existence of general stages in the development of concerns: there may be sudden peaks or drops (Janssens, 1989) , concerns can show an overlap (Pigge & Marso, 1987) or concerns about the pupils can play a central role from the very beginning of the professional development of the student teachers (Smith & Sanche, 1992 . Guillaume and Rudney (1993) give two possible explanations for these different research results. First, student teachers' concerns are influenced by a variety of factors shaping their classroom experiences. A second explanation is that personal characteristics, such as gender and cognitive structure, strongly interact with the development of concerns.
For a long time, studies on concerns were embedded in a more general research strand focusing on teacher development (Pigge & Marso, 1987; Burden, 1990) . In the 1990s research into student teacher concerns became part of the research on teacher cognition (see, for example, Guillaume & Rudney, 1993) . In particular, concerns were more and more studied in relation to teachers' implicit or tacit knowledge. Especially interesting is the link between concerns and emotions. Authors such as Packer and Scott (1992) think about concerns as a motivating factor in the organization of (patterns of) behaviour. Calderhead (1989) , among others, considers images to be a key factor in explaining the professional development of teachers. Students enter pre-service teacher education with images about their future profession and their own role as a teacher. Calderhead (1989, p. 47 
) says
The term image has been variously used to describe teachers' practical knowledge, though each usage emphasises the experiential basis of teachers' working knowledge, and the importance of large, episodic, particularly visual, memory.
He presents an overview of different types of images, from rather concrete to more abstract. On the highest level of abstraction, an image is a powerful metaphor with affective and moral connotations. On a lower level, we find the images of an 'ideal teacher' that students sometimes carry with them as the result of experiences with positive role models. On a still lower level are the images that student teachers have of the contents of particular lessons, for example a mathematics lesson or a physics practical.
In our study we operationalized the concept of image by using student teachers' drawings. We focused on drawings that student teachers made about themselves in relation to their teaching practice situation. In doing so, we are building on earlier studies in which drawings were used to inform researchers (Huibregtse et al., 1994; Weber & Mitchell, 1995 , 1996 .
Research design
The study was carried out in a Dutch teacher education institute for primary teaching. As previously mentioned, this study focused on the student teachers' development during their first year. During this year students become acquainted with school practice, but they do little teaching. The group we studied consisted of 37 students (33 women and 4 men) aged between 17 and 20, divided into two first year groups. These were all the full-time first year students in that particular year.
An important argument for studying the development of first year students is that in the Dutch system of higher education the first year is meant for appraisal and selection of students. At the end of the first year teachers in the teacher education institute as well as the student herself/himself must decide whether the student teacher is potentially suited to become a teacher. A second argument is that in some Dutch literature (for example about the National Curriculum for teacher education) it is stated that the student should make a transition from concerns about themselves to concerns about the task of teaching during their first year (see, for example, Proces Management Lerarenopleidingen, 1998). Our last argument is that, as far as we know, there is no research about the concerns of first year student teachers and the development of their concerns.
Based on the general question about the concerns and images of student teachers and their development, the following more specific questions have guided our study.
1. What are the concerns of first year students at the beginning of their preparation programme? 2. What are their concerns after their first teaching practice period (in the first year)? 3. What are their concerns at the end of the first year? 4. What development in concerns, if any, occurs during the first year? 5. Can concerns be assessed in a valid and reliable way using drawings?
To measure the concerns, we used three instruments: a card sorting instrument, drawings made by the student teachers and interviews. In Table 1 we show an overview of the measurements during the first year, which consisted of six institutebased periods of 4-7 weeks and two practice periods of 1 week, after the third and fourth periods. The number of students changed from measurement to measure-Combining image-based and more traditional research techniques 269 ment because of illness or extra time spent at their practice school. Two students left the programme before the second and third measurements.
The card sorting instrument
We developed the card sorting instrument not only as a research instrument, but also as an instrument that can be used to promote reflection by student teachers about their own concerns. The instrument is based on the Teacher Concern Checklist developed by Fuller and Borich (Fuller & Borich, 1988 ; see also Borich, 1996) . The original checklist consisted of 50 items and was adapted until 16 items remained (see Figure 1 ). These 16 items were transferred to cards and a set of cards was made for each student. Students were asked to rank the cards from the item concerning them most to the item concerning them least or not at all.
For each of the three measurements (see Table 1 ) the mean rank number was calculated, as well as the standard deviation. The ranking scores could be compared to assess an overall change in the development of concerns (using Friedman's test). The remarks of all the students were analysed in order to gain an insight into the students' interpretations of the items.
The drawings
We asked the students to make a drawing of themselves in relation to the school they had been working in during their teaching practice period. A total of 64 drawings were made: 34 at the beginning of the year, a week before the teaching practice period, and 30 at the end of the year, a week after the last week of the teaching Combining image-based and more traditional research techniques 271 practice period. Each student received paper, (coloured) pencils and crayons. The students were free in their choice of drawing materials.
Analysis of the drawings proceeded in two stages. The purpose of the first stage was to develop categories of concerns based on the drawings. The first author made a description of the main visual aspects (insofar as they are visible in the picture), such as the student herself/himself (role, place in the classroom or playground, clothes, hairstyle, facial expression and so forth), pupils (number, gender, ages, clothes, hairstyles, facial expressions and so forth), mentor, other persons and events (such as teaching, playing with children) and additional text in the pictures written by the student to clarify the drawing. On the basis of this description the similarities and differences between the drawings were determined. The result was a division of the drawings into eight concern categories. The intention was to develop concern categories that emerged from the drawings, not to look for concerns that fitted the previously mentioned concerns of Fuller and Bown (1975) , which were the basis of the card sorting instrument.
The reliability of the concern categories was assessed during the second stage. The procedure was as follows. During a pilot, all three authors scored the concerns in the drawings of a group of students, different from the one being studied. Before any scoring took place, a description of the concerns was made and further refined during the pilot. Finally, 28 drawings of the students involved in this study were chosen at random and scored independently by three raters with two questions to be answered: (1) is the category of concern present in this drawing; (2) if it is, to what degree (intensity) is it present, on a scale from 1 (minimum) to 4 (maximum)?
The interviews
From the group of 37 students we selected six for semi-structured interviews. Because we wanted to interview students who had ranked the cards in accordance with the general results and students who had ranked the cards differently, we wanted to interview a minimum of three students from each group. The interviews were used to enable us to comprehend the meaning students had given to the items on the cards and the drawings. This helped us evaluate the connection between the images embedded in the drawings and the concerns of the student teachers. The interviews were meant to illustrate the outcomes of the analyses of the card sorting instrument and the drawings.
To compare the results of the analyses of the card sorting instrument and the drawings, we only used the first and third rankings. Students were individually asked the following questions:
On the ranking of the cards: (1) what strikes you about how you ranked the cards the first time; (2) what strikes you about how you ranked the cards the last time; (3) how do you explain the similarities and differences between the first and last ranking? On the drawings of the students: (1) what strikes you about your first drawing; (2) what strikes you about your last drawing; (3) How do you explain the similarities and differences between the first and the last drawing?
Findings
The card sorting instrument
The scores for all three measurements are shown in Table 2 . The items are ranked from the highest to the lowest score for the first measurement, with the mean score being given with the standard deviation. The ranking is based on a score of 1 for the card that a student considered most important and a score of 16 for the least important card.
Of the four concern categories (see Figure 1 ), the concern category 'pupils' needs concerns' scores the highest. There is a reasonable distance to the score for the second highest category, 'instructional concerns'. The category 'self concerns' appears not to score highly. The fourth category, 'overall educational concerns', scores lowest.
The items that show a high score for all three measurements are: 'selecting and teaching content well', 'motivating pupils to learn' and 'adapting myself to the needs of different pupils'. The comments on the forms and those made in the interviews show that the student teachers regard the importance of these items as self-evident. For example, Loredana said in the interview: I do find it important to select and teach content well when becoming a teacher. I mean, you have to give the children a good future and that starts with primary education. If you cannot even teach well.
According to the students, motivation is a precondition for children to learn and a precondition for teaching well. For two of the items ranked in the middle, the scores are remarkable: 'becoming a good teacher' and 'pupils who disrupt class'. The first of these items is the only one belonging to the category 'self concerns' that received a relatively high score. There is no other item that so often ended in first place (11 times), but this item has a high standard deviation. The students say that for them 'becoming a good teacher' is important beyond dispute:
It strikes me that I put 'whether I will become a good teacher' top of the list every time. It is not that I have doubts about my abilities, but I simply find it the most important item.
There are also student teachers that give a low score to this item.
It is remarkable that an item such as 'pupils who disrupt class' ends up with a low score. The students we studied seemed to differ from beginning teachers who, according to other research, have deep concerns about 'maintaining discipline' (Veenman, 1984) . In the interviews Eileen and Leonie said that they had ranked the item about students disrupting class quite low because they did not have any experience. Leonie said in her interview about the first time that she ranked the cards:
I did not know what to expect exactly. I know what discipline means, but not how to maintain it myself.
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Using the Friedman test, we determined whether or not there were significant differences between the three measurements (the fourth research question). The 2 test gave a value of 0.66, with a corresponding P value of 0.72. This means that there are no significant differences between the results of the three measurements. The students' remarks also did not show a change over the year. However, the students made considerably fewer remarks on the forms for the second and third measurement.
On the level of individual items only one item, 'diagnosing pupils with learning needs', showed a significant drop from first place in the first measurement (mean score 4.6), to seventh place (mean 7.9) in the second measurement. Eileen said in her interview:
It is still very important, but at a certain moment I knew the problems, I knew the problems of certain pupils. Just the learning problems, not the rest. And once you know the problems, you pay attention to them, you just do it.
Leonie said about the shift in 'diagnosing pupils with problems': It doesn't belong to the essence of teaching.
The main conclusion based on analysis of the data gathered with the card sorting instrument is that there is in general no overall change in the concerns of these student teachers during their first year. Although on the whole we can say that students have concerns about what they consider the core of teaching, they also have, not surprisingly, especially before their teaching practice period, pre-teaching concerns. These pre-teaching concerns manifest themselves in an idealized view of teaching and less interest in 'survival concerns'.
There are, however, indications that the students are becoming less idealistic and more realistic about teaching. The drop of the item 'diagnosing pupils with learning needs' and the relatively low rating of the item 'pupils who disrupt class' support this. This conclusion is further supported by the comments about the last item and by the comments about the item about a large number of pupils in class that were made on the card sorting form, as well as the comments made on these items in the interviews.
This shift is in line with the theory of Fuller and Bown (1975) , who say that students, once they gain practical experience, become less romantic about teaching.
The drawings
The first stage analysis of all 64 drawings provided evidence of eight categories of concerns.
1. Concerns about a cosy atmosphere in the classroom. In this category of drawings we see students in front of the class or among the pupils. They sing, read stories
Combining image-based and more traditional research techniques 275 herself/himself as a person paying attention to pupils. Pupils are pictured near the student teachers; sometimes lines indicate a connection between student teachers and pupils. Students sometimes draw a red heart to indicate the (mutual) feelings between themselves and the pupils. 3. Concerns about maintaining discipline. In the drawings pupils are talking or playing with each other in a disruptive way, indicated, for example, by text coming from pupils. Pupils are pictured far from the student. 4. Concerns about the opinion of the mentor. The mentor is visible in the classroom, looking at and listening to the student or the mentor is seen taking notes. The mentor is sometimes pictured with large eyes and ears. 5. Concerns about pupils' learning. In a symbolic way, for instance by drawing lines between the student and the pupil(s), the transmission of knowledge is expressed.
In other cases the contents of a subject are visualized on the blackboard (first words to read, sums). Sometimes teaching objects can be seen in the drawings, such as a globe. 6. Concerns about matters outside the classroom. In these drawings students indicate the presence of colleagues, parents, the neighbourhood (see Figure 2) . 7. Concerns about themselves as teachers. These are drawings of students picturing themselves as very small or insignificant or very big (both out of proportion) (see Figure 3 ). 8. Concerns about the choice of becoming a teacher. These are drawings of students pictured as having doubts about their choice of becoming a teacher or their ability to become a good teacher.
Some of these concern categories are quite similar to the concerns formulated by Fuller and Bown (1975) , like the concerns about (all) pupils, concerns about discipline in the classroom, concerns about the opinion of the mentor, concerns for the learning of the pupils and concerns for matters outside the classroom. Other of the concern categories that emerged from the drawings are different, like concerns about a cosy atmosphere in the classroom, concerns about themselves as teachers and concerns about the choice of becoming a teacher. The major characteristic, however, of the concern categories based on the drawings is that not only the verbal concern but also the content of the concern, in all its detail, is visible in the drawings.
The results of the scoring procedure by the three raters are presented in Table 3 , which shows whether or not a concern is present in the drawing and the intensity of the concern. From Table 3 one can read that some concerns are more prominent in Table 4 . Percentages of presence of concern categories in the selected 28 drawings and mean scores of two raters at times 1 and 2 the 28 drawings selected (from 64) than others: concerns about pupils, concerns about pupils learning, concerns about a cosy atmosphere in the class and concerns about themselves as teachers. Some concerns seem almost absent, such as concerns about the choice of becoming a teacher, concerns about matters outside the classroom and concerns about discipline. For these concerns the measure of agreement could not be assessed because of too few scores. It is evident from Table 3 that the inter-rater reliability is not very high. Nevertheless, according to criteria found in the literature, most of the values for are satisfactory, except for concerns about themselves as teachers (Landis & Koch, 1977) . We did not use this last category in the conclusions. The values for the Pearson's correlations may, on average, be called reasonable. The measure of agreement is on average highest for the first pair of raters. The frequency and mean scores of these two raters have, therefore, been taken as the basis for further analysis. Table 4 shows the changes that can be seen between the first and second drawings of the student teachers. One can read from Table 4 that concerns about pupils, the learning of pupils, a cosy atmosphere and the opinion of the mentor are prominent in the first drawings of student teachers, just before their first practice teaching period. The second batch of drawings still shows concerns about pupils, the learning of pupils and a cosy atmosphere, but hardly any concerns about the opinion of the mentor. It is noteworthy that the overall frequency of the concerns in the drawings diminishes.
In general, the results of the drawings, like those of the card sorting instrument, show little change in overall concerns, except for the concern about the opinion of the mentor. But, again, there are indications of a move from a more idealized view of teaching towards a more realistic view. This becomes visible in the drawings through a decrease in the use of colour, plants, flowers, pictures and furniture in the classrooms, as well as a through a decrease in activities such as singing and dancing and through less idealized visualizations of pupils. Girls with nice long hair who are Combining image-based and more traditional research techniques 279 (Figure 4 ) illustrate the general move away from a more romantic to a more realistic view of teaching, which is in line with the findings by Fuller and Bown (1975) and Cole and Knowles (1993) . Her first drawing is an example of a drawing in which concerns for pupils and for a cosy atmosphere are visible. In her second drawing we can still see concerns about the pupils, but there is less emphasis on a pleasant atmosphere. During the interview Eileen said about her first drawing that she drew an imaginary class: 'This is a nice class. The children listen well. You can teach them things'. She speaks about her second drawing not without enthusiasm, but with more knowledge of what goes on in the classroom:
Here I am explaining something to a child. That is something I often did during my work at school. I was in a mixed age class and when the teacher was busy with one group, I helped the other group by explaining something to them. It had to be done quietly, so I squatted on my heels.
Conclusions and discussion
A comparison of the results of the card sorting instrument and the drawings shows agreement on the nature of the concerns of student teachers. Students express concerns both about pupils and about the learning of pupils, especially their motivation, and the pedagogical context of education. Students show average concerns about things that, in their opinion, are not essential to the task of teaching, such as assessment or maintaining discipline. Students seem to have few or no concerns about things that have little bearing on the pupils or the instructional task of teachers such as things that happen outside the classroom. On the whole, student teachers seem to become more realistic.
Although there is general agreement about the outcomes of the analysis of the card sorting instrument and the drawings, there are some concerns that emerge more clearly from the drawings than the cards. This is particularly true of 'a cosy atmosphere in the classroom'. The students in the interviews also emphasized this issue. The students considered a good atmosphere a precondition for their own functioning and for pupil learning.
The results show that the concerns of student teachers did not develop much during the first year. All the results indicate that student teachers seem to become more realistic. From the interviews we learned that this is mainly caused by the experiences of the students during their teaching practice.
As far as research question 5, 'can concerns be assessed in a valid and reliable way by using drawings?' is concerned, we consider the agreement in the results found with the card sorting instrument and the drawings, as well as the reasonable inter-rater reliabilities, to be indications of the quality of both instruments. It seems, however, that there is a difference between the two instruments. A possible explanation of the divergence in results may be found in the nature of the instruments. The cards are based upon a standard list and the students could only make use of the given items. The card sorting instrument also functions as a more cognitive instrument. When they made the drawings the students were free to draw what they wanted and it may be argued that students use more subjective knowledge when they make a drawing. The five categories of concerns we found evidence for in the drawings have a more general character.
The period that students spent in school that particular year was very short. As a consequence they may not have been fully engaged in classroom activities. The lack of change in the concerns may be caused by this limited teaching experience of students. It would be interesting to investigate the influence of longer periods of school practices upon the concerns of students.
The similarities between the outcomes of the analyses of the card sorting instrument and the drawings may be caused by the initial framework used by the researcher. On the other hand, it is no surprise that student teachers express concerns about pupils, the learning of the pupils and about themselves in their drawings. The differences between the outcomes indicate that the drawings give additional information about the concerns of student teachers.
Although drawings elicit responses that differ from those of more traditional, verbal research techniques, the use of drawings as a research method is not without problems. One of the problems is the ability of people to make drawings that reflect what they want to express. Weber and Mitchell (1995, p. 35) 
acknowledge that
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One of the students interviewed drew a picture that was rather sober and said she did so because of her limited artistic skill. Nevertheless, most of the pictures are strong and imaginative and reflect the feelings of the students in various ways, from drawings in black and white to express stress and anxiety to bright colours to express love for children.
Our results show that we found a fruitful entrance by taking drawings as a basis for measuring concerns. The validity of the drawings seems to us somewhat greater than the prefabricated card items derived from a long list of concerns. They connect the individual to the general aspects of concerns. More than the card sorting instrument, the drawings appear to reveal underlying images and concerns coloured by needs and feelings, such as the need for cosiness and feelings of competence, aspects confirmed by the interviews. In this respect, traditional research instruments seem to create a certain one-sidedness in the kind of perceptions measured (Wubbels, 1992; Korthagen, 1993) , as they focus more on purely rational elements. One of the characteristics of the drawings that surprised us was the fact that students were able to remember in remarkable detail their feelings and thoughts represented in drawings they made several months before.
The general character of concerns of student teachers shown in their drawings makes drawings a useful instrument for measuring development and for reflection by student teachers and teacher educators, both individually and in a group. This relationship between research and practical use is to us of great importance. In this way theory and practice can influence each other and this may lead to theory-based practice in teacher education.
Our results confirm that images may play an important role in gathering knowledge about teacher development (compare Calderhead & Robson, 1991) . Drawings help to clarify factors that in other research receive less attention, especially the less conscious and less rational aspects of teacher development (Weber & Mitchell, 1975) . In this respect our study may contribute to the development of research approaches making such aspects explicit. On the other hand, for valid conclusions about individual student's concerns, interviews about the results found with the card sorting technique or the drawings remain necessary. For example, a high score on an item such as 'too many pupils in one class' can indicate concerns about self or survival as well as instructional concerns or pupils' needs concerns.
Research using drawings fits into the new methodology of 'image-based research' as proposed by Prosser (1998) . We believe we have succeeded in finding a fruitful balance between this new research approach and a more traditional one, but more research is needed. Moreover, it seems important to experiment with variations in the instructions for making the drawings, both with respect to what should be drawn and with respect to ways of facilitating the process of imagining (see also Huibregtse et al., 1994) .
In our study we limited ourselves to analyses on the group level. Another line of research would be to use the card sorting instrument and the drawings as the basis for a more person-centred research approach, from a biographical perspective (cf. Kelchtermans, 1993) . This could give us more insight into how changes or the absence of change are influenced by what Kelchtermans calls 'critical persons' and 'critical incidents'.
Finally, we think we have succeeded in developing instruments which can also be used by teacher educators with the aim of developing more understanding of their student teachers' concerns. As such, these instruments may contribute to the development of what Korthagen and Kessels (1999) call 'realistic teacher education', i.e. teacher education that builds on student teachers' actual concerns.
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